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[t£)l] [SUBJECT] 

TKttPPJSiK^^Wft ^/H-ffi To provide a polyurethane-based emulsion 

V^tLSztfy^l^ >-^;x-v used for the vehicle of aqueous printing ink and 

^3 >\ #5>ifr4> PPJS'iiS aqueous printing ink excellent in adhesion and 

mcmktcTmmu > * P rintabilitv - 



(a) TKy^-- /k (b) mmM 

#k (C) jj;Utf*i//uM%.Tfm 
(E) WJ^^tl^. 

S#3 5t*lffc5ri:^ 



[SOLUTION] 

It is an aqueous emulsion of a polyurethane- 
based polymer obtained by reacting (A) a 
polyol, (B) a chain extension agent, (C) a 
compound containing carboxy group, and an 
active hydrogen group, (D) organic 
polyisocyanate, and (E) neutralizing agent, and 
the problem is solved by the polyurethane- 
based emulsion for aqueous printing ink having 
the minimum film forming temperature of this 
aqueous emulsion of less than 35 degree C, 
and aqueous printing ink using the above- 
mentioned polyurethane-based emulsion. 
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[CLAIM 1] 

A polyurethane-based emulsion for aqueous 
printing ink, characterized by being an aqueous 
emulsion of a polyurethane-based polymer 
obtained by reacting (A) a polyol of number 
average molecular weight 500 - 10,000, (B) a 
chain extension agent, (C) a compound 
containing carboxy group, and an active 
hydrogen group, (D) organic polyisocyanate, 
and (E) neutralizing agent, wherein the 
minimum film forming temperature of the 
aqueous emulsion is less than 35 degree. 



[CLAIM 2] 

Aqueous printing ink using the polyurethane- 
based emulsion of Claim 1. 



[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 
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[TECHNICAL FIELD] 

This invention relates to the polyurethane- 
based emulsion used for the vehicle of 
aqueous printing ink excellent in adhesion and 
printability, and aqueous printing ink using it. 



[0002] 



[PRIOR ART] 
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Conventionally, in the field of printing ink, an 
organic solvent was in use. 

However, it points to aqueous printing ink 
from viewpoints, such as the regulation on ah 
air pollution control and fire protection law, and 
an occupational safety and health, in recent 
years. 

Such a property of aqueous printing ink 
depends on the characteristics of the resin used 
as a vehicle greatly. The resin which has 
introduced carboxylate in molecular chain, for 
example, polyester resin, the acrylic resin, the 
polyurethane resin, etc. are proposed. 

Since in particular the polyurethane resin has 
favourable adhesion to various kinds of plastic 
films, it is widely used by printing ink of an 
organic solvent. 

However, since to deteriorate efficiently the 
polyurethane resin for aqueous printing ink from 
an organic solvent, various study has been 
made. 



[0003] 

For example, aqueous printing ink using the 
aqueous emulsion of the polyurethane resin 
which used the polycarbonate diol is shown by 
Unexamined Japanese Patent No. 5-171091 
gazette. 

Moreover, the binder for aqueous printing ink 
using the aqueous emulsion of the 
polyurethane resin which introduced noninonic 
and the anionic hydrophilic group is shown by 
Unexamined Japanese Patent 6-346012 
gazette. 
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[0004] 



I] 



[PROBLEM ADDRESSED] 

In a aqueous emulsion, since a resin is not 
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necessarily dissolved in water, When applying 
the printing system of an organic solvent to the 
system using printing ink of a aqueous emulsion 
as it is, problems, such as a dry defect, poor 
adherence of ink, and the crack of an ink skin 
layer, may occur. 



[0 0 0 5] [0005] 

^^Ktt, TkttEPJS'H ^3?(D\? This invention aims at providing the 

t ^yW-ffiv^tiS/Ky \/$ polyurethane-based emulsion used for the 

y^zxL^rjv-Js 1/ JfcU $5^t vehicle of aqueous printing ink, and aqueous 

&?mmmz®ktc*hwM KSShJ'* excellent in adhesion and 

4>**itm-zzk*ntob pnntabl,,ty - 

1-6, 
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[SOLUTION OF THE INVENTION] 

That is, this invention is shown in (1) of the 
following, and (2). 

(1) It is the aqueous emulsion of the 
polyurethane-based polymer which the 
compound containing the polyol of the (A) 
number average molecular weight 500-1 0000, 
(B) chain extension agent, and (C) a carboxy 
group and an active hydrogen group, (D) 
organic polyisocyanate, and (E) neutralizing 
agent are made to react, and is obtained. 

Minimum film forming temperature of this 
aqueous emulsion is less than 35 degree C. 

A polyurethane-based emulsion for 
aqueous printing ink characterised by the 
above-mentioned. 
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[0007] 

(2) Aqueous 
polyurethane-based 
mentioning (1 ). 



printing ink using the 
emulsion of an above 
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5 ^y^^x/v^y^- 

m&ti* ^y^-x/^y^— 
/v^/-K y a**— h- # y a— 
/v-cfcSo &*>\ *?y^--/vo 

^3 o 



[Embodiment] 

The number average molecular weights of (A) 
polyol used for the polyurethane-based 
emulsion of this invention are 500 - 10,000, 
preferably, 1000-5000. 

Moreover, as for the number of average 
functional groups of this (A) polyol, 2-4 are 
preferable, and 2-3 are more preferable. 

When the number average molecular weight 
of a polyol is less than a minimum, an ink skin 
layer tends to become hard too much. 

Moreover, a blocking resistance will tend to 
become inadequate when exceeding an upper 
limit. 

As a polyol used for this invention, a 
polyester polyol, a polyamide ester polyol, a 
polyether polyol, a polyether ester polyol, a 
polycarbonate polyol, a polyolefin polyol, an 
animal and plant polyol, etc. are mentioned. 

It is a polyester polyol when preferable (A) 
polyol takes very seriously adhesion with this 
invention. 

When taking very seriously water resistance, 
they are a polyether polyol and a polycarbonate 
polyol. 

In addition, the number average molecular 
weight of a polyol is calculated from the number 
of average functional groups, and the amount of 
terminal groups calculated by the terminal 
group assay method. 



[0 0 0 9] 



[0009] 

As this polyester polyol, A well-known phthalic 
acid, an isophthalic acid, terephthalic acid, a 
naphthalene dicarboxylic acid, a succinic acid, 
tartaric acid, an oxalic acid, malonic acid, 
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glutaric acid, adipic acid, a pimelic acid, suberic 
acid, a curta con acid, azelaic acid, a sebacic 
acid, a succinic acid, adipic acid, A sebacic 
acid, azelaic acid, 1,4- cyclohexyl dicarboxylic 
acid, (alpha)- hydro muconic acid, (beta)- hydro 
muconic acid, (alpha)- butyl- (alpha)- ethyl 
glutaric acid, (alpha),(beta)- diethyl succin acid, 
maleic acid, a fumaric acid, 1 or more types, 
such as a dicarboxylic acid or anhydrides, such 
as an above 

An ethylene glycol, 1,2- propanediol, 1,3- 
propanediol, 1,2- butanediol, 1,3- butanediol, 
1,4- butanediol, 1,5- pentanediol, 1,6- 
hexanediol, 1,8- octane diol, 1, 9-nonanediol, a 
3-methyl- 1,5- pentanediol, 3,3- dimethylol 
heptane, diethylene glycol, A dipropylene 
glycol, neopentyl glycol, diethylene glycol, a 
dipropylene glycol, a cyclo hexane- 1 ,4- diol, a 
cyclo hexane- 1,4- dimethanol, a dimer acid 
diol, the ethylene oxide of bisphenol A, a 
propylene oxide addition product, a bis ((beta- 
hydroxyethyl benzene, xylylene glycol, glycerol, 
a trimethylol propoane, a pentaerythritol, 1 or 
more types of low molecular polyols, such as an 
above It is obtained from these condensation 
polymerization reactions. 

Furthermore, there is a lactone-based 
polyester polyol obtained from the ring opening 
polymerization of cyclic ester (so-called lactone) 
monomers, such as a (epsilon)-caprolactone, 
an alkylation (epsilon)-caprolactone, (delta)- 
valerolactone, and an alkylation (delta)- 
valerolactone. 

Furthemiore, a low molecular polyamine and 
low molecular low molecular amino alcohols, 
such as hexamethylenediamine, isophorone 
diamine, and a monoethanolamine, may be 
used a part of low molecular polyol. 

In this case, a polyester- amide polyol will be 
obtained. 
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[0010] 

As a polyether polyol, the compound which has 
two or more, preferably 2-3 active hydrogen 
groups, such as low molecular polyamines, 
such as the low molecular polyols used for the 
above-mentioned polyester polyol, 
ethylenediamine, a propylenediamine, toluene 
diamine, metaphenylene diamine, 
diphenylmethane diamine, and xylylene 
diamine It makes an above be an initiator. 
Addition polymerization is carried out by the 
well-known method from the unit or the mixture 
of alkylene oxides, such as ethylene oxide, 
propylene oxide, and a butylene oxide, alkyl 
glycidyl ether, such as methyl glycidyl ether, aryl 
glycidyl ether, such as a phenylglycidyl ether, 
and cyclic ether monomers, such as tetra 
hydrofurane. Therefore, it is obtained. 



[0 0 1 1 ] 
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As a polycarbonate polyol, It is obtained from 
dealcoholization reaction and de- phenol 
reaction of 1 or more types of the low molecular 
diol which is the above-mentioned source of a 
polyester polyol, and low molecular triol, and an 
ethylene carbonate, a diethyl carbonate and a 
diphenyl carbonate. 

In addition, the ester interchange goods of 
the above-mentioned polycarbonate polyol and 
a polyester polyol can also be used suitably. 



[0 0 12] 

/KUi-f jv^. 7s -r /UK y 

^-r/i^sK y >&— b £ , 
[0 0 13] 

7km y >r y ^ 



[0012] 

As polyether ester polyol, there are the above- 
mentioned polyether polyol and a copolyor 
obtained from the above-mentioned 
dicarboxylic acid etc. 

Moreover, there is a thing is obtained at 
reaction of above-mentioned polyester, a 
polycarbonate, and an epoxide and cyclic ether. 



[0013] 

As a polyolefin polyol, the polybutadiene which 
has two or more hydroxyl groups, a hydrogen 
addition polybutadiene, a polyisoprene, a 
hydrogen addition polyisoprene, etc. are 
mentioned. 



[0 0 14] 



[0014] 

As an animal and plant polyol, a castor oil- 
based polyol, a silk fibroin, etc. are mentioned. 



[0 0 15] 

5 00- 

1 0, 0 0 0 X\ 1 ^ 

wz.m&mm*v® i «± 



[0015] 

Moreover, if number average molecular weights 
are 500 - 10,000 and it has an average of 1 or 
more active hydrogen groups in one molecule, 
In addition to a dimer acid-based polyol and a 
hydrogen addition dimer acid-based polyol, 
active hydrogen group containing resins, such 
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■v— J&&#y j\s(D$L\Z=£.i$ as an epoxy resin, a polyamide resin, a 

polyester resin, an acrylic resin, a rosin resin, a 
urea resin, a melamine resin, a phenol resin, a 
cumarone resin, and polyvinyl alcohol, can also 
be used. 



[0 0 16] 

*mmmmztiz> (b) mm 
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[0016] 

As (B) chain extension agent used for this 
invention, Amino alcohols, such as the low 
molecular polyols, the monoethanolamine, the 
diethanolamine, N-methyldiethanolamine, N- 
phenyl dipropanol amine, etc. which are used in 
case of obtaining an above-mentioned 
polyester polyol and an above-mentioned 
polyether polyol, are mentioned. 

With this invention, preferable chain 
extension agents are carbon numbers 2-15, 
and are an aliphatic polyol, an alicyclic polyol, 
an aliphatic polyamine, and an alicyclic 
polyamine. 



[0 0 17] 
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[0017] 

As the compound containing (C) carboxy group 
and the active hydrogen group which are used 
for this invention, the lactone addition product 
which made the initiator a dimethylol propionic 
acid, the dimethylol butanoic acid, the reaction 
material of a polyamine and an acid anhydride, 
the dimethylol propionic acid, and the 
dimethylol butanoic acid is mentioned. 

As a compound which contains preferable (C) 
carboxy group and an active hydrogen group 
with this invention, they are a dimethylol 
propionic acid and a dimethylol butanoic acid. 
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[0018] 

As (D) organic polyisocyanate used for this 
invention, Aromatic diisocyanates, such as 2,4- 
toluene diisocyanate, 2,6- toluene diisocyanate, 
2,2- diphenylmethane diisocyanate, 2,4'- 
diphenylmethane diisocyanate, 4,4'- 
diphenylmethane diisocyanate, a diphenyl 
dimethylmethane diisocyanate, a dibenzyl 
diisocyanate, a naphthylene diisocyanate, a 
phenylene diisocyanate, a xylylene 
diisocyanate, and a tetramethyl xylylene 
diisocyanate, aliphatic diisocyanates, such as a 
tetra methylene diisocyanate, a hexamethylene 
diisocyanate (abbreviated to HDI henceforth), a 
lysine diisocyanate, a 2- methyl pentane- 1,5- 
diisocyanate, a 3-methyl pentane- 1,5- 
diisocyanate, a 2,2,4-trimethyl hexamethylene- 
1,6- diisocyanate, and a 2,4,4-trimethyl 
hexamethylene-1 ,6- diisocyanate, Alicyclic 
diisocyanates, such as an isophorone 
diisocyanate (abbreviated to IPDI henceforth), a 
cyclohexyl diisocyanate, a hydrogen addition 
xylylene diisocyanate (abbreviated to H6 XDI 
henceforth), a hydrogen addition 
diphenylmethane diisocyanate (abbreviated to 
H12MDI henceforth), and a hydrogen addition 
trimethyl xylylene diisocyanate. There is an 
above-mentioned thing. 

These organic diisocyanates can be used 
even if it is independent. 

And, it may carry out and use for a mixture. 

Furthermore, the degeneration objects, such 
as these adduct degeneration objects, a 
carbodiimide degeneration object, the 
allophanate degeneration object, a buret 
degeneration object, an urethodione 
degeneration object, an urethimine 
degeneration object, and an isocyanurate 
degeneration object, can also be used. 

In these (D) organic polyisocyanates, when 
considering the weather resistance when 
making as a coating material, and adhesion, 
HDI, IPDI, H6 XDI, and H12MDI are preferable. 
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[0019] 

As (E) neutralizing agent used for this invention, 
Organic amines, such as ammonia, an 
ethylamine, trimethylamine, a triethylamine, a 
triiso propyl amine, a tributhylamine, a 
triethanolamine, N-methyldiethanolamine, N- 
phenyl diethanolamine, a monoethanolamine, a 
dimethylethanolamine, a diethyl ethanolamine, 
a morpholine, N-methyl morpholine, and a 2- 
amino- 2- ethyl- 1- propanol, the inorganic 
alkalis of alkali metals, such as lithium, 
potassium, and a sodium, sodium hydroxide, 
and potassium hydroxide An above is 
mentioned. 

However, since to improve the weather 
resistance of the after drying, and water 
resistance, the highly volatile thing easily 
dissociated with heat is preferable, and 
ammonia, trimethylamine, and a triethylamine 
are preferable. 

Moreover, these neutralizing agent can use 
even respectively independent or 2 or more 
kinds of mixtures. 
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[0020] 

In addition, (D) neutralizing agent will form the 
carboxylic acid and the salt which were 
introduced into the polyurethane-based 
polymer. 

The amount of carboxylate introduction is 
0.05-1.5 mmol/g in a polyurethane-based 
polymer. 

Preferably, it is 0.1-1 .3 mmol/g. 

When the amount of carboxylate introduction 
is less than a minimum, a polyurethane-based 
polymer does not disperse in water well. 

When exceeding an upper limit, the water 
resistance of the polyurethane-based polymer 
of the after drying carries out an insufficiency. 

In addition, as for pH of an emulsion, 7.5-10.5 
are preferable, and, as for it, 8-10 are more 
preferable. 

When more nearly less than pH7.5, the water 
dispersibility of a polyurethane-based polymer 
becomes inadequate. 

Moreover, when pH exceeds 10.5, by the 
hydrolysis reaction, it may be time-dependent 
and a molecular cutting of a polymer may arise. 



[0 0 2 1] 
[0 0 2 2] 



[0021] 

In addition, since to give the water dispersion 
ability, the polyurethane-based polymer in this 
invention has introduced the carboxylate in a 
molecular chain as a hydrophilic group. 

However, nonionic polar groups, such as 
cationic polar groups, such as anionic polar 
groups except for carboxylates, such as a 
sulphonate, a phosphate, and a phosphonic 
acid salt, and a quaternary ammonium salt, and 
an ether group, may be introduced depending 
on necessity. 



[0022] 

In this invention, in case a polyurethane-based 
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polymer is synthesized, the other polyol and the 
reaction terminators, such as a polyester polyol, 
can be used depending on necessity. 

There are mono alcohols and monoamines 
as a reaction terminator. 

By the case, amino alcohols may make the 
reaction terminator. 

Moreover, monoiso cyanate, such as phenyl 
isocyanate, a butyl isocyanate, and a cyclohexyl 
isocyanate, can also be used as a reaction 
terminator. 



[0 0 2 3] 
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[0023] 

As concrete mono alcohol, there are methanol, 
an ethanol, a propanol, an isopropanol, 2- ethyl 
hexanol, etc. 

As a monoamine, there are secondary 
amines, such as primary amines, such as an 
ethylamine, a propyl amine, and a butylamine, 
and a diethylamine, a dibutyl amine, etc. 

A monoethanolamine, a diethanolamine, etc. 
are mentioned as an amino alcohol. 



#y $ 



[0024] 

As the manufacturing method of the 
polyurethane-based polymer used for this 
invention, the one shot process made to react in 
the atmosphere where an active hydrogen is 
excessive, the prepolymer method to which 
make an active hydrogen compound and an 
organic diisocyanate react by an isocyanate 
group being excessive, synthesize the 
isocyanate group terminal prepolymer, and 
make after that, an active hydrogen compound, 
in particular a chain extension agent react, etc. 

It synthesizes by the method of above- 
mentioned public knowledge. 

Moreover, it is obtained also by the method 
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water is added after reaction and the organic 
solvent is removed after that in the organic 
solvent which carries out compatibility of the 
polyurethane-based polymer to water, and the 
method which synthesize a polymer, without 
using a solvent and make water disperse and 
dissolve forcedly. 

In addition, the salt formation time of the 
carboxylic acid and (D) neutralizing agent which 
were introduced into the polyurethane-based 
polymer is of little concern in urethane reaction 
order. 

[0025] 

In the case of one shot process, the molar ratio 
of an isocyanate group / active hydrogen group 
is 0.5 to less than 1 . 

Preferably, it is 0.8 to less than 1 . 

Since the molecular weight of a polyurethane 
polymer is too small when it is less than 0.5, it is 
missing durable. 

When it is 1 or more, in case a polymer is 
synthesized, a gelatinization becomes easy to 
occur. 



[0026] 

In the case of a prepolymer method, the molar 
ratio of an isocyanate group / active hydrogen 
group at the time of prepolymer synthesis is 
1.1-5.0. 

Preferably, it is 1 .5-4.0. 

When it is less than 1.1, the molecular weight 
of a prepolymer becomes too large, and it is 
hard forming to progress to the subsequent 
reaction process. 

It becomes adhesion scarce when exceeding 
5.0. 
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[0027] 

The sum total of the urethane group 
concentration of a polyurethane-based polymer 
and urea group concentration used for this 
invention is 1.0 - 3.0 mmol/g, and, preferably, is 
1.3-2.7 mmol/g. 
In addition, when a urea group does not exist 
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in a polymer, urethane group concentration 
makes 1.0 - 3.0 mmol/g and, preferably, makes 
1.3-2.7 mmol/g. 

When the sum total of urethane group 
concentration and urea group concentration is 
less than a minimum, strength of an ink skin 
layer tends to become inadequate. 

Moreover, when exceeding an upper limit, 
adhesion of an ink skin layer tends to become 
inadequate. 



[0028] 

When using the organic solvent, the following 
are mentioned as an organic solvent which can 
be used. Aromatic solvents, such as toluene, a 
xylene, swazol (aromatic hydrocarbon solvent, 
made by Cosmo Oil Co., Ltd.) and a Solvesso 
(aromatic hydrocarbon solvent made by Exxon 
Chemical K.K.), Ketone-based ethyl ketone, a 
methyl isobutyl ketone, and cyclohexanone, 
alcohol-based solvents, such as methanol, an 
ethanol, and an isopropanol, Ester solvents, 
such as an ethyl acetate, butyl acetate, and an 
isobutyl acetate, Glycol ether ester solvents, 
such as an ethylene glycol ethyl ether acetate, 
a propylene glycol methyl ether acetate, a 3- 
methyl- 3-methoxy butyl acetate, and an ethyl- 
3-ethoxy propionate, Ether-based solvents, 
such as tetra hydrofurane and a dioxane. 

About an above-mentioned solvent, one or 
two kinds or more can be used. 



[0029] 

As a 



reaction catalyst at the time of 
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synthesizing the isocyanate group terminal 
prepolymer used for this invention, and a 
polyurethane-based polymer, the so-called 
urethan catalyst of public knowledge can be 
used. 

Specifically, organic metal compounds, such 
as a di-octyl tin dilaurate, organic amines, such 
as a triethylenediamine, an its salt, etc. are 
mentioned. 

The reaction temperature at the time of 
urethane-izing is 10-100 degree C. 
Preferably, it is 30-80 degree C. 



[0030] 

Thus as for the number average molecular 
weight of the polyurethane-based polymer 
obtained, 5 and 000 or more are preferable. In 
particular more than 10,000 is preferable. 

When the number average molecular weight 
of a polyurethane-based polymer is less than 
5000, it becomes scarce durable. 

In addition, the number average molecular 
weight of a polymer is measured in this 
invention by the gel permeation 
chromatography (GPC) method by the 
polystyrene analytical curve. 



[0031] 

The mean particle diameter of a polyurethane- 
based emulsion is 1 0 - 3000 nm. 

Preferably, it is 20-2800 nm. 

It becomes impossible to exist as an 
emulsion, when a mean particle diameter 
exceeds an upper limit. 

In addition, this mean particle diameter is the 
value which analyzed the value measured by 
the dynamic light scattering method by the 
cumulant method. 



[0 0 3 2] 
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[0032] 

:-7iWy g The viscosity in 25 degree C of a polyurethane- 
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based emulsion is 10 - 30000mPas. 

Preferably, it is 20 - 25000mPa s. 
When viscosity exceeds an upper limit, ink-izing 
and printing tend to become difficult. 



[0033] 

Minimum film forming temperature (abbreviated 
to MFT henceforth) of the polyurethane-based 
emulsion of this invention is less than 35 
degree C. 

Preferably, it is 30 degree C or less. 

When MFT is 35 degree C or more, adhesion 
of an ink skin layer tends to become 
inadequate. 

Moreover, when a dry process is inadequate, 
a crack may be produced in an ink skin layer. 

In addition, MFT is temperature which the 
polymer particle of an emulsion is a capillary 
pressure and deforms into a film (film) from a 
particle. 

It becomes a powder even when it tries a film 
forming at temperature lower than MFT. Or, it 
will be cracked even when it becomes a film. 

The measuring method of MFT in this 
invention is a temperature gradient board 
method described by "Soichi Muroi, the 
chemistry of a polymeric latex and the 
polymeric publication meeting (1970)". 



[0034] 

About strength at the time of a fracture of the 
polyurethane-based polymer in this invention (it 
can set to the tension test of 25 degree C of 
Measurement temperatures), 1 - 120MPa is 
preferable, and it is 5 - 110MPa more 
preferably. 

Moreover, about elongation, 100-1500% is 
preferable and it is 110-1400% more preferably. 

When strength exceeds an upper limit at the 
time of a fracture, and when elongation is less 
than a minimum at the time of a fracture, 
adhesion of an ink skin layer tends to become 
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inadequate. 

Moreover, when reverse, the durability of an 
ink skin layer tends to become inadequate. 

In addition, the tensile velocity in a tension 
test is the value measured by 200 mm/min. 



[0035] 

About the glass transition temperature of the 
polyurethane-based polymer in this invention, - 
100 -30 degree C is preferable, and it is -80 - 
20 degrees C more preferably. 

When a glass transition temperature is less 
than a minimum, strength of an ink skin layer 
tends to become inadequate. 

Moreover, adhesion tends to become 
inadequate when exceeding an upper limit. 

In addition, a glass transition temperature is 
measured as temperature from which E " (loss 
modulus) of dynamic viscoelasticities becomes 
the maximum. 

About the measurement conditions of a 
dynamic viscoelasticity, a temperature increase 
rate is 2 degree C/min, and a frequency is 
35Hz. 

[0036] 

The addition agent and the adjuvant which are 
commonly used by the aqueous system 
depending on necessity can be used for the 
polyurethane-based emulsion of this 
invention. 

For example, a pigment, a blocking inhibitor, 
dispersion stabiliser, a viscosity-adjusting 
agent, a leveling agent, an antigelling agent, an 
optical stabiliser, antioxidant, a ultraviolet 
absorber, inorganic and an organic filler, a 
plasticizer, a lubricating agent, an antistatic 
agent, a reinforcing material, a catalyst, etc. can 
be added. 



[0 0 3 7] [0037] 
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[0038] 

Aqueous printing ink of this invention consists 
of the following. The above-mentioned 
polyurethane-based emulsion , Colour 
development components, such as a pigment 
and a dyestuff, And, a resin others an as 
necessary, Water for a solid content or viscosity 
regulation, Organic solvent like the isopropanol 
and N-methyl pyrrolidone for surface tension 
regulation, Addition agents, such as a blocking 
inhibitor, dispersion stabiliser, a thixotropy 
agent, antioxidant, a ultraviolet absorber, an 
antifoamer, a thickener, a dispersing agent, a 
surfactant, a catalyst, a filler, a lubricating 
agent, an antistatic agent, and a plasticizer. 
And, these are compounded and it is obtained 
using a ball mill, a sand grind mill, etc. 

Moreover, a curing agent may be added and 
used just before coating depending on 
necessity. 

As a concrete curing agent, there is a curing 
agent of polyisocyanate-based curing agent, 
such as "aquanate" 100 and 200 made from 
Nippon Polyurethane industry. 
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[EFFECT OF THE INVENTION] 

By this invention, aqueous printing ink which is 
excellent in adhesion and has favourable 
operativity at the time of printing can be 
provided now. 

Aqueous printing ink of this invention is the 
best for back printing water property printing 
ink. 
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[Synthesis of polyurethane-based 
emulsion ] 

Example 1 

To the reactor to which the stir machine, the 
thermometer, the nitrogen sealing pipe, and the 
cooler were attached, acetone 271 part, polyol 
(1) 400.0 part, and NPG10.4 part are prepared. 

It mixed uniformly 40 degree C. 
Then, IPDI 58.4 part and DBTDL 0.072 part are 
prepared. 

It is made to react for 3 hours at 60 degree C. 

The carboxylate solution which consists of 
acetone 322 part, DMBA74.3 part, and 
TEA50.6 part beforehand is prepared. 

Furthermore it is made to react for 2 hours at 
60 degree C. 

The isocyanate group terminal prepolymer 
solution was obtained. 

To this isocyanate group terminal prepolymer 
solution, the amine liquid which consists of 
IPA148 part, IPDA38.3 part, and MEA3.1 part 
beforehand is prepared. 

The 1 hour amine lenthening reaction was 
carried out. 

Water 1136 part is made to prepare and 
invert a phase after completion of the reaction. 

Then, acetone and I PA were removed by the 
rotating evaporator and the polyurethane-based 
emulsion P-1 was obtained. 

The solid content of P-1 is 40.0%. Viscosity is 
330 cps (25 degree C). A mean particle 
diameter is 60 nm. MFT is 0 degree C or less. 
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2 ~ 9 , Jt&09 1 ~ 5 Examples 2-9, Comparative Example 1 -5 

2 {Z7jk-f-m^X\ MMM P-2-14 were synthesized like Example 1 by 

1 t IrI£!(' LT P — 2 ~ l 4 £r b,endin 9 shown in Table 1 and 2. 



A synthetic result is shown in Table 1 and 2. 
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[Table 1] 
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1 


2 


3 


4 


5 


6 


7 


**#*! (9) 


271 


2L3 


229 


218 


236 


210 


307 


y (3) 

# y ( 1 ) 

sK i) * — f 2 ^ 

# y * - ^ ( a ) 

# y ( 5 ) 


400.0 


400.0 


400.0 


400.0 


400.0 


400.0 


400.0 


'J* V ^ /r ^ BR -jit hi \m J 

NPG 


10.4 














y >f V h (B) 
t p n t 

H.i-MD I 
T D I 


58.4 
206.6 


116.7 


155.6 


126.2 


170.5 


Ul.l 


133.4 


i*? L- ^ v -fr it tit rat\ 
DBTDL 


0.072 


0.054 


0.058 


0.050 


0.060 


0.054 


0.076 




322 


242 


260 


244 


259 


217 


314 


DMPA 
D M B A 


74.3 


25.5 


26.8 


29.7 


26.8 


26.8 


29.7 


(3S) 
TEA 


50.6 


19.2 


20.2 


20.2 


20.2 


20.2 


20.2 


I P A 


148 


114 


122 


115 


124 


107 


155 


r $ >%m&&m (si) 

I P D A 




42. 9 


46. 0 


38.3 


38.3 


15.3 


30.7 


£«#jt» (as) 

ME A 


3.1 


3.4 


3.7 


3.1 


3.1 


1.2 


2.4 


(so 


1136 


1354 


928 


876 


938 


1274 


1174. 


W>III+W1M(mo1/*) 

Jfi&(nPa-s at25l) 

Urn) 
MFT (<C) 

&¥$#*S ( x i o «) 


P-1 
2.65 
40.0 
330 
60 

ow 

3.1 


P-2 
2.28 
30.0 
5000 
160 

OtHT 
2.1 


P-3 
2.22 
40.0 
800 
160 
01B7 
2.1 


P-4 
2.17 
40.0 
90 
110 
QtfiT 
2.4 


P-5 

2.04 

40.0 

150 

160 

mi 

2.5 


P-6 
1.80 
30.6 
300 
40 

mi 

6.6 


P-7 

1.50 

40.0 

600 

100 

mi 

3.0 



Row: Example; MFT (degree C), 0 degree C or less (2-8 columns) 
Column (top to bottom): Organic solvent (part), Acetone, Polyol (part), Polyol 
(1)-(5), Polyol-based chain extension agent (part), Organic polyisocyanate (part), 
Urethane catalyst (part), organic solvent for carboxylate solution (part), 
compound containing carboxy group and an active hydrogen group (part), 
neutralizing agent (part), organic solvent for amine liquid (part), amine-based 
chain extension agent (part), reaction terminators (part), dispersion media (part), 
water, polyurethane emulsion, total sum of urethane group and urea group 
concentration, solid content, viscosity, Mean particle diameter, Average 
molecular weight 



01/10/22 



24/33 



(C) DERWENT 



DERWEIMT 

* 

THOMSON SCIENTIFIC 

[0044] 

[Table 2] 







It £01 


8 
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1 
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197 


231 


368 


353 


276 


390 


234 


# y * - * ( $ ) 

* y * - ;v ( 1 ) 

* y ( e ) 

# y * - ;v ( 7 ) 
*y*-;v (8) 
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Row: Example, comparative example; MFT (degree C), 0 degree C or less, 70 
degree C or more 

Column (top to bottom): Organic solvent (part), Acetone, Polyol (part), Polyol 
(1)-(5), Polyol-based chain extension agent (part), Organic polyisocyanate (part), 
Urethane catalyst (part), organic solvent for carboxylate solution (part), 
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compound containing carboxy group and an active hydrogen group (part), 
neutralizing agent (part), organic solvent for amine liquid (part), amine-based 
chain extension agent (part), reaction terminators (part), dispersion media (part), 
water, polyurethane emulsion, total sum of urethane group and urea group 
concentration, solid content, viscosity, Mean particle diameter, Average 
molecular weight 
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In Examples 1-9, Comparative Example 1-5, 
Table 1, and 2, polyol (1) : The polycarbonate 
polyol obtained from 1,6- hexanediol and a 
diethyl carbonate 

Number average molecular weight =2000, 

average functional group number =2 

Polyol (2) : Poly (oxy tetramethylene) polyol 

Average molecular weight =2000, average 

functional group number =2 

Polyol (3) : The number of polycaprolactone 

polyols 

Average molecular weight =2000, average 

functional group number =2 

Polyol (4) : The number obtained from a polyol 

(1), and diethylene glycol and adipic acid, 

Average molecular weight =2000, average 

functional group number =2 Ester interchange 

goods with above-mentioned polyester (PES) 

Polyol (1 ) / PES=8 / 2 (weight ratio) 

Average molecular weight =2000, average 

functional group number =2 

Polyol (5) : The number of polyester polyols 

obtained from a 3-methyl- 1 ,5- pentanediol and 

adipic acid 

Average molecular weight =3000, average 
functional group number =2 
Polyol (6): 

The number of polyester polyols whose polyol 

component an acid component is iPA/AZA=5/5 

(molar ratio) and is EG/NPG=1/9 (molar ratio) 

Average molecular weight =2000, average 

functional group number =2 

In addition, iPA:isophthalic acid 

AZA: Azelaic acid 

EG : ethylene glycol 

NPG: Neopentyl glycol 
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Polyol (7) : The number of polycarbonate 
polyols obtained from 1,6- hexanediol and a 
diethyl carbonate, average molecular weight 
=1000, average functional group number =2 
Polyol (8) : The number of polyester polyols 
obtained from 1 ,6- hexanediol and adipic acid, 
average molecular weight =1000, average 
functional group number =2 
Polyol (9) : Poly (oxy tetramethylene) polyol 
Average molecular weight =1000, average 
functional group number =2 
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: neopentyl glycol 
isophorone diamine 
: Hydrogen addition diphenyl 



: Hydrogen addition xylylene 

:2,4- toluene diisocyanate 
: dibutyltin dilaurate 

: dimethylol propionic acid 

: dimethylol butanoic acid 

: triethylamine 
: isopropanol 
: isophorone diamine 

: monoethanolamine 
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Mean particle diameter Measuring device: 
Made by the Otsuka electron Co., Ltd. The 
electrophoresis light disperse system ELS- 
800 

MFT Measuring device: Made by Takabayashi 
Rika Co., Ltd. Minimum film forming 
temperature measuring device 

coolantethylene glycol 35% aqueous 
solution 
Atmosphere: Inside of dry air 
Number average molecular weight Measuring 
device: Made by Tosoh Corp. HLC-8020 
column:TSKgel G 3000H and 4000H 

[0047] 

P-1-14 are casted and it is made to dry. 

A dry type film with a thickness of about 40 

micrometers is prepared. 

Various kinds of physical properties were 
measured. 

A measurement result is shown in Table 3. 
Dry Condition: 80 degree C x 20 hours 

[0048] 

Physical property measurement item : 
Tension test 

It pierced by JIS K6301(1995) dumbbell of 
No. 4, and the sample was prepared. 
Tensile physical property measuring device: 
Made by Orientec Co., Lte. Tensilon UTA- 
500 

Measurement Condition: Tensile velocity =200 
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mm/min f Measurement temperature = 25 
degrees C glass transition temperature 

E " in a dynamic viscoeiasticity make 
temperature used as the maximum a glass 
transition temperature. 

Dynamic viscoeiasticity Measuring device: 
Made by Orientech Inc. Rheovibron DDV-01 FP 
Measurement Condition: Temperature increase 
rate =2 degree C/min f frequency =35Hz 
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[* 3 ] [Table 3] 
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Row (left to right): Polyurethane-based emulsion, Tensile physical property (top), 
Strength at the time of fracture (bottom), Elongation (bottom), Glass transition 
temperature 

Column (top to bottom): Example, Comparative example 
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Examples 10-18, Comparative Example 6-10 

Blue ink was prepared by the following 
blending. 

It prints to various kinds of base materials using 
these ink. 

The ink property in a printing sample was 
evaluated. 

An evaluation result is shown in Table 4. 
(Ink blending) 
Ink blending prescription 
Poiyurethane-based emulsion (solid content 
conversion) 1 8 parts 

Copper phthalocyanine blue 

12 parts 

Water (also including water in an emulsion) 
65 parts 
Isopropanol 
Five parts 

The glass bead is used the mixture of an 
above composition for the dispersion media 
same amount with the mixture. 

It milled ink for 2 hours with the paint shaker. 
Next, it is 1.0 part preparation "aquanate" 100 
(self- emulsify type polyisocyanate, made by 
Nippon Polyurethane Industry Co., Ltd.) to ink 
milling thing 100 part. 

It is made to disperse uniformly. 

Blue aqueous printing ink was prepared. 
(Printing conditions) 

Ink : blue ink prepared by the above 
Printing machine : the simplified gravure 
machine equipped with the photogravure plate 
Printing speed: 20 m/min 
Ink thickness: Ink thick 1 micron (dry cleaning) 
Printing Base material: Corona treatment 
drawing polypropylene film (20 micrometer 
thicknesses) Corona treatment drawing 
polyethylene telephthalate film (11 micrometer 
thicknesses), Corona discharge treatment nylon 
film (15 micro-thickness). (Evaluation item) 
Adhesion 

After leaveing overnight, after printing, the 
cellophane tape was bonded on the printing 
surface and this was removed quickly. 

Evaluation double-circle: The printing film 
remained 90 to 100%. 

O : the printing film remained 70 to 80%. 
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Appearance 



After printing, after leaving overnight, the 
appearance of a printing surface was observed. 



DELTA: The printing film remained 50 to 
70%. 



x : only the 50% or less of the printing film 
remained. 



~8 0%a#bfc o 

a : mmm& 5 0 % 

~7 0%B#bfc o 

* : mmm* 5 0 % 



Evaluation O: no abnormality was discovered on the printing surface. 
X: Crazes and cracks were discovered on the printing surface. 
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[0i 4 ] [Table 4] 
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Row (left to right): Polyurethane-based emulsion, Adhesion, Appearance after 
leaving overnight 

Column (top to bottom): Example, Comparative example 
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